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INSTRUCTIONS 


STORAGE REFERENCE 

ADDRESS MODE 


15 12 II 10 9 8 7 0 


F r ind q 

[ i 





\ \ ! 

INSTRUCTION 

RELATIVE 

ADDRESS FLAG ’ 

INDIRECT _ 

V 

DELTA ( A ) 

INDEX REGISTER 2 FLAG 
(STORAGE LOCATION OOFF|e) 
INDEX REGISTER 1 FLAG 


ADDRESS FLAG (Q REGISTER) 

(ind) 


F 


1 

0001 

JMP 

Jump 

2 

0010 

MUI 

Multiply Integer 

3 

0011 

DVI 

Divide Integer 

4 

0100 

STQ 

Store Q 

5 

0101 

RTJ 

Return Jump 

6 

0110 

STA 

Store A 

7 

0111 

SPA 

Store A, Parity to A 

8 

1000 

ADD 

Add A 

9 

1001 

SUB 

Subtract 

A 

1010 

AND 

AND With A 

B 

1011 

EOR 

Exclusive OR With A 

C 

1100 

LDA 

Load A 

D 

1101 

RAO 

Replace Add 1 in Storage 

E 

1110 

LDQ 

Load Q 

F 

1111 

ADQ 

Add Q 
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REGISTER REFERENCE/SHIFT 


REGISTER REFERENCE 

[5 12 n 8 7 _0 

0 0 0 0 FI 

\__ t 

V V 

INSTRUCTION MODIFIER {A) 


0 

0000 , 

SLS 

Selective Stop 

1 

0001 


SKIPS 

2 

0010 

INF 

Input to A 

3 

0011 

OUT 

Output From A 

4 

0100 

EIN 

Enable Interrupt 

5 

0101 

IIN 

Inhibit Interrupt 

6 

0110 

SPB 

Set Program Protect 

7 

0111 

CPB 

Clear Program Protect 

8 

1000 


INTERREGISTER 

9 

1001 

INA 

Increase A 

A 

1010 

ENA 

Enter A 

B 

1011 

NOP 

No Operation 

C 

1100 

ENQ 

Enter Q 

D 

1101 

INQ 

Increase Q 

E 

1110 

EXI 

Exit Interrupt State 

F 

1111 


SHIFTS 


SHIFT 

15 12 II 8 7 6 5 4 0 


0 0 0 0 

Fl = F 

n 


D 


1 = SHIFT LEFT _t 
0= SHIFT RIGHT 

1 = SHIFT A- 

1 = SHIFT Q - 


SHIFT 

COUNT 
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SKIP 


15 12 

tl 8 

7 

6 

5 

4 3 0 

1 0 0 0 0 

1 0 0 0 1 

D 

D 

D 




SUB-tNSTRUCTION (FI) SKIP COUNT 


F2 


0 

0000 

SAZ 

A = +0 

1 

0001 

SAN 

A 7^ +0 

2 

0010 

SAP 

A = + 

3 

0011 

SAM 

A = - 

4 

0100 

SQZ 

Q = +0 

5 

0101 

SQN 

Q +0 

6 

0110 

SQP 

Q = + 

7 

0111 

SQM 

Q = - 

8 

1000 

SWS 

Skip If Switch Set 

9 

1001 

SWN 

Skip If Switch Not Set 

A 

1010 

SOV 

Skip On Overflow 

B 

1011 

SNO 

Skip On No Overflow 

C 

1100 

SPE 

Skip On Storage Parity 
Error 

D 

1101 

SNP 

Skip On No Storage Parity 
Error 

E 

1110 

SPF 

Skip On Program Protect 
Fault 

F 

1111 

SNF 

Skip On No Program 
Protect Fault 
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INTERREGISTER 


OPERAND I 

ADDER CONTROL LINES I OPERAND 2 
15 12 II 8 7 6 5 4 3 2 10 



0 

FI =8 

L X 
P R 

0 

Q M 

A Q M 


J1 

LOGICAL PRODUCT 

EXCLUSIVE OR - 


\ DESTINATION 
REGISTERS 


ORIGIN 

REGISTERS 


INTERREGISTER LOGICAL OPERATIONS 


LP 

XR 


(Bit 7) 

(Bit 6) 

Logical Operations 

0 

0 

Arithmetic Sum 

0 

1 

Exclusive OR 

1 

0 

Logical Product 

1 

1 

Complement Logical Product 

OPERAND 1 



A 

(Bit 5) 


Operand 1 

0 


FFFF 

1 


Contents of A 

OPERAND 2 



Q 

M 


(Bit 4) 

(Bit 3) 

Operand 2 

0 

0 

FFFF 

0 

1 

Contents of M (Mask register) 

1 

0 

Contents of Q 

1 

1 

Inclusive OR of (Q) and (M) 


Inclusive OR Truth Table 


Q. Reg. 
Bit 

M Reg. 

Bit 

Inclusive OR 

0 

0 

0 

1 

0 

1 

0 

‘ 1 

1 

1 

1 

1 
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DESTINATION REGISTERS 


A 

(Bit 2) 

Q 

(Bit 1) 

M 

(Bit 0) 

Destination Register 

0 

0 

0 

See note b. 

0 

0 

1 

M (Mask register) 

0 

1 

0 

Q 

1 

0 

0 

A 

0 

1 

1 

M and Q 

1 

0 

1 

M and A 

1 

1 

0 

Q and A 

1 

1 

1 

M, Q, and A 


INTERREGISTER INSTRUCTION TRUTH TABLE 


Operand 1 

Operand 2 

Exclu¬ 

sive 

OR 

Logical 

Product 

Complement 

Logical 

Product 

0 

0 

0 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

1 

0 


Notes: 

a. Register transfers can be accomplished 
by setting LP and XR to "0” and either 
operand 1 or operand 2 to FFFF 25 . 

b. Magnitude comparisons without destroying 
either operand can be done by setting LP 
and XR to "0"^ selecting no destination 
register, and then testing the OVERFLOW 
indicator. 

c. Complementing registers can be done by 
setting LP to '“o", XR to "l", and either 
operand 1 or operand 2 to FFFF^ 0 . 
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STORAGE ADDRESSING RELATIONSHIPS 





Effective Address 

Address of 
Next Instruction 

A 

P + 1 

P + 1 

P + 2 

A + (OOFF) 

P + 1 

(P + 1) + (00FF)^= 

P + 2 

A + {Q) 

P + 1 

(P + 1) + (Q)- 

P + 2 

A + (Q) + (OOFF) 

P + 1 

(P + 1) + (Q) + (OOFF)^' 

P + 2 

(A) 

P + 1 

(P + 1) 

P + 2 

(A) + (OOFF) 

P + 1 

(P + 1) + (OOFF) 

P + 2 

(A) + (Q) 

P + 1 

(P+1) + (Q) 

P + 2 

(A) + (Q) + (OOFF) 

P + 1 

(P + 1) + (Q) + (OOFF) 

P + 2 

P + A 

P + 1 

P + 1 + (P + 1) 

P + 2 

P + A + (OOFF) 

P + 1 

P + 1 + (P + 1) + (OOFF) 

P + 2 

■P + A + (Q) 

P + 1 

P + 1 + (P + 1) + (Q) 

P + 2 

P + A + (Q) + (OOFF) 

P + 1 

P + 1 + (P + 1) + (Q) + (OOFF) 

P + 2 

(P +A) 

P + 1 

[P + 1 + (P + D] 

P + 2 

(P + A) + (OOFF) 

P + 1 

[P + 1 + (P + 1)]+ (OOFF) 

P + 2 

(P + A) + (Q) 

P + 1 

[P + 1 + (P + 1)] + (Q) 

P + 2 

(P + A) + (Q) + (OOFF) 

P + 1 

[P + 1 + (P + 1)] + (Q) + (OOFF) 

P + 2 


'Effective address is the operandj 
for read-operand-type instructions 
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# 


INSTRUCTION EXECUTION TIMES 




Execution 




Time 




(usee) 


AAB 

Transfer Arithmetic Sum A, Q + M 

1. 1 


AAM 

Transfer Arithmetic Sum A, M 

1. 1 

• 

AAQ 

Transfer Arithmetic Sum A, Q 

1. 1 


ADD 

Add A 

2. 2 


ADQ 

Add Q 

2. 2 


ADS 

A Left Shift 1.1+/ shift 

\ ^ 

count \ (. 2) 

A 

AND 

AND With A 

/ 

2.2 

w 

ARS 

A Right Shift 1.1+/shift 

\ ^ 

count \ (. 2) 


CAB 

Transfer Complement Logical 

/ 



Product A j Q + M 

1. 1 


CAM 

Transfer Complement Logical 




Product A, M 

1. 1 


CAQ 

Transfer Complement Logical 




Product A, Q 

1. 1 


CLR 

Clear To Zero 

1. 1 


CPB 

Clear Program Protect 

2. 2 


DVI 

Divide Integer 

9. 0 


EAB 

Transfer Exclusive OR A, Q + M 

1. 1 


EAM 

Transfer Exclusive OR A, M 

1. 1 


EAQ 

Transfer Exclusive OR A^ Q 

1. 1 

A 

EIN 

Enable Interrupt 

1. 1 

w 

ENA 

Enter A 

1. 1 


ENQ 

Enter Q 

1. 1 


EOR 

Exclusive OR With A 

2. 2 

, 

EXI 

Exit Interrupt State 

2. 2 


IIN 

Inhibit Interrupt 

1. 1 

• 

INA 

Increase A 

1. 1 


INP 

Input to A 1.1 min., 10 max 


INQ 

Increase Q 

1. 1 


JMP 

Jump 

1. 1 


LAB 

Transfer Logical Product A^ Q + M 

1. 1 

• 

LAM 

Transfer Logical Product A, M 

1. 1 
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Execution 

Time 

(usee) 


LAQ 

Transfer Logical Product A^ Q 

1. 1 

LDA 

Load A 

2. 2 

LDQ 

Load Q 

2.2 

LLS 

Long Left Shift 1.1 + (shift count) (. 2) 

LRS 

Long Right Shift 1.1 + (shift count) (. 2) 

MUI 

Multiply Integer 

7. 0 

NOP 

No Operation 

1. 1 

OUT 

Output From A 1.1 rnin. , 

10 max. 

QLS 

Q T.pft Shift 1. 1 +^shift count j (.2) 

QRS 

Q Right Shift 1.1 + /shift count\ (.2) 

RAO 

Replace Add 1 in Storage 

3. 3 

RTJ 

Return Jump 

2. 2 

SAM 

Skip If A = - 

1. 1 

SAN 

Skip if A +0 

1.1 

SAP 

Skip if A = + 

1. 1 

SAZ 

Skip If A = +0 

1. 1 

SET 

Set to Ones 

1. 1 

SLS 

Selective Stop 

1. 1 

SNF 

Skip On No Program Protect Fault 

1. 1 

SNO 

Skip On No Overflow 

1.1 

SNP 

Skip On No Storage Parity Error 

1.1 

SOV 

Skip On Overflow 

1. 1 

SPA 

Store A, Parity to A 

2. 2 

SPB 

Set Program Protect 

2. 2 

SPE 

Skip On Storage Parity Error 

1. 1 

SPF 

Skip On Program Protect Fault 

1. 1 

SQM 

Skip If Q = - 

1. 1 

SQN 

Skip If Q / +0 

1.1 

SQP 

Skip If Q = + 

1. 1 

SQZ 

Skip If Q = +0 

1. 1 

STA 

Store A 

2. 2 

STQ 

Store Q 

2. 2 
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• 



Execution 

Time 

(usee) 


SUB 

Subtract 

2. 2 


SWN 

Skip If Switch Not Set 

1. 1 


SWS 

Skip If Switch Set 

1. 1 


TCA 

Transfer Complement A 

1. 1 

m 

TCB 

Transfer Complement Q + M 

1. 1 


TCM 

Transfer Complement M 

1. 1 


TCQ 

Transfer Complement Q 

1. 1 


TRA 

Transfer A 

1. 1 


TRB 

Transfer Q + M 

1. 1 

• 

TRM 

Transfer M 

1. 1 


TRQ 

Transfer Q 

1. 1 


Note: Add 1. 1 microsecond if Storage Index Register 
is used. 

Add 1. 1 microsecond for each level of Indirect 
Addressing. 
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1774 INSTRUCTION EXECUTION TIMES 




Execution 




AAB 

Tl'ansfer Arithmetic Sum A, Q+M 

1.5 

AAM 

Transfer Aritlimetic Sum A,M 

1. 5 

AAQ 

Transfer Aritlimetic Sum A, Q 

1.5 

ADD 

Add A 

3. 0 

ADQ 

Add Q 

3.0 

ADS 

A Left Shift 1, 5+{ sliift count) 

(.5) 

AND 

AND With A 

3. 0 

ARS 

A Right Shift 1. 5+{shift count) 

(.5) 

CAB 

Transfer Complement Logical 
Product Aj Qj + M 

1.5 

CAM 

Transfer Complement Logical 
Product Aj M 

1. 5 

CAQ 

Transfer Complement Logical 
Product A, Q 

1. 5 

CLR 

Clear To Zero 

1. 5 

CPB 

Clear Program Protect 

3. 5 

DCA 

Disable Character Addressing 

1.5 

DVI 

Divide Integer 

30. 0 

EAB 

Transfer Exclusive OR A, Q, M 

1. 5 

EAM 

Transfer Exclusive OR A, M 

1. 5 

EAQ 

Transfer Exclusive OR A, Q 

1. 5 

ECA 

Enable Character Addressing 

1. 5 

EIN 

Enable Interrupt 

1.5 

ENA 

Enter A 

1. 5 

ENQ 

Enter Q 

1. 5 

EOR 

Exclusive OR With A 

3. 0 

EXI 

Exit Interrupt State 

3. 5 

IIN 

Inhibit Interrupt 

1.5 
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INA 

Increase A 

1.5 

INP 

Input to A 2.0 min. , 10 max. 

INQ 

Increase Q 

1. 5 

JMP 

Jump 

1.5 

LAB 

Transfer Logical Product A, Q+M 

1. 5 

LAM 

Transfer Logical Product A, M 

1. 5 

LAQ 

Transfer Logical Product A, Q 

1.5 

LDA 

Load A 

3. 0 

LDQ 

Load Q 

3. 0 

LLS 

Long Left Shift 1. 5-K shift count) 

(1.0) 

LRS 

Long Right Shift 1. 5-K shift count) 

(1.0) 

MUI 

Multiply Integer 

20.0 

NOP 

No Operation 

1.5 

OUT 

Output From A 2.0 min. , 10 max. 

GLS 

Q Left Shift 1. 5-K shift count) 

(.5) 

QRS 

Q Right SMft 1. 5-Kshift count) 

(.5) 

RAO 

Replace Add 1 in Storage 

4. 5 

RTJ 

Return Jump 

3. 5 

SAM 

Skip If A = - 

2 . 0 

SAN 

Skip if A ^ +0 

2 . 0 

SAP 

Skip if A = -t 

2 . 0 

SAZ 

Skip if A = -to 

2 . 0 

SET 

Set to Ones 

1.5 

SLS 

Selective Stop 

1.5 

SNF 

Skip On No Program Protect Fault 

2 . 0 

SNO 

Skip On No Overflow 

2.0 

SNP 

Skip On No Storage Parity Error 

2 . 0 

SOV 

Skip On Overflow 

2 . 0 

SPA 

Store A, Parity to A 

3.0 

SPB 

Set Program Protect 

3. 5 

SPE 

Skip On Storage Parity Error 

2.0 

SPF 

Skip on Program Protect Fault 

2 . 0 

SQM 

Skip if Q = - 

2.0 

SQN 

Skip if Q +0 

2 . 0 

.SQP 

Skip if Q = ■+• 

2.0 

SQZ 

Skip if Q = -to 

2 . 0 

Rev E 
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STA 

Store A 

3. 0 

STQ 

Store Q 

3.0 

SUB 

Subtract 

3.0 

SWN 

Skip If Switch Not Set 

2 . 0 

SWS 

Skip If Switch Set 

2 . 0 

TCA 

Transfer Complement A 

1.5 

TCB 

Transfer Complement Q + M 

1. 5 

TCM 

Transfer Complement M 

1.5 

TCQ 

Transfer Complement Q 

1. 5 

T.RA 

Transfer A 

1.5 

TRB 

Transfer Q + M 

1.5 

TRM 

Transfer M 

1. 5 

TRQ 

Transfer Q 

1. 5 


Note: Add 0. 75 microsecond if Storage Index Reg¬ 
ister is used. 

Add 1. 5 microsecond for each level of 
Indirect Addressing 

Add 0. 5 microsecond for Q indexing 
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1784-1/2 INSTRUCTION EXECUTION TIMES 


Execution 

Time 

(jusec) 




1784-1 

1784-2 

AAB 

Transfer Arithmetic Sum 
A,Q+M 

0. 900 

0.600 

AAM 

Transfer Arithmetic Sum 
A,M 

0. 900 

0.600 

AAQ 

Transfer Arithmetic Sum 
A,Q 

0. 900 

0.600 

ADD 

Add A 

1 . 800 

1.200 

ADQ 

Add Q 

1.800 

1.200 

SHIFTS 



ALS 

QLS 

A Left Shift \ If N is 

Q Left Shift f Even’!' 

0. 900 + 

f (0.818) 

0.600 + 
f (0.546) 

ARS 

QRS 

A Right Shift) If N Is 

Q Right Shift/Odd 

0.900 + 
^(0.818) 

0.600 + 
^(0.546 

LRS 

LLS 

Long Right Shift 

Long Left Shift 

0. 900 + 
N(0.818) 

0.600 + 
N(0.546) 

AND 

AND with A 

1.800 

1.200 

CAB 

Transfer Complement 
Logical Product A, Q4-M 

0. 900 

0.600 

CAM 

Transfer Complement 
Logical Product A, M 

0. 900 

0.600 

CAQ 

Transfer Complement 
Logical Product A, Q 

0. 900 

0.600 

CLR 

Clear to Zero 

0. 900 

0.600 

CPB 

Clear Program Protect 

2.700 

1 . 800 


"n = Shift Count 

Any shift of 0 places or a short shift of one place 
takes 0.900 microsecond (1784-1) or 0.600 micro¬ 
second (1784-2). Add 0. 273 if short shift count is 
odd and greater than 1. 
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DVI 

Divide Integer 

17.344 

11.563 

EAB 

Transfer Exclusive OR 
of A, Q+M 

0. 900 

0.600 

EAM 

Transfer Exclusive OR 
of A,M 

0. 900 

0.600 

EAQ 

Transfer Exclusive OR 
of A,Q 

0. 900 

0.600 

EIN 

Enable Interrupt 

0. 900 

0.600 

ENA 

Enter A 

0. 900 

0 . 600 

ENQ 

Enter Q 

0. 900 

0 . 600 

EOR 

Exclusive OR with A 

1 . 800 

1.200 

EXI 

Exit Interrupt State 

2.209 

1.473 

IIN 

Inhibit Interrupt 

0. 900 

0.600 

INA 

Increase A 

0. 900 

0.600 

INF 

Input to A Minimum 

Maximum 

2 . 268 
9.000 

1. 512 
6.000 

INQ 

Increase Q 

0. 900 

0.600 

JMP 

Jump 

0. 900 

0.600 

LAB 

Transfer Logical Product 
A, Q+M 

0. 900 

0.600 

LAM 

Transfer Logical Product 
A,M 

0. 900 

0.600 

LAQ 

Transfer Logical Product 
A,Q 

0. 900 

0.600 

LDA 

Load A 

1.800 

1.200 

LDQ 

Load Q 

1 . 800 

1.200 

MUI 

Multiply Integer 

17.344 

11.563 

NOP 

No Operation 

0. 900 

0.600 

OUT 

Output from A Minimum 
Maximum 

2.268 

9.000 

1. 512 
6.000 

RAO 

Replace Add One in Storage 

2.700 

1.800 

RTJ 

Return Jump 

1 . 800 

1.200 

SAM 

Skip if A = - 

1. 309 

0. 873 

SAN 

Skip if A ^ +0 

1.309 

0.873 

SAP 

Skip if A = + 

1. 309 

0. 873 

SAZ 

Skip if A = +0 

1.309 

0.873 

SET 

Set to Ones 

0. 900 

0 . 600 

SLS 

Selective Stop 

0. 900 

0 . 600 

SNF Skip on No Program 

Protect Fault 

-Rev H 18 
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SNO 

Skip on No Overflow 

1. 309 

0.873 

SNP 

Skip on No Storage Parity- 
Error 

1. 309 

0.873 

SOV 

Skip on Overflow 

1.309 

0.873 

SPA 

Store A, Parity to A 

1 . 800 

1.200 

SPB 

Set Program Protect 

2.700 

1.800 

SPE 

Skip on Storage Parity 

Error 

1. 309 

0. 873 

SPF 

Skip on Program Protect 
Fault 

1. 309 

0. 873 

SQM 

Skip if Q = - 

1. 309 

0.873 

SQN 

Skip if Q -^-0 

1.309 

0. 873 

SQP 

Skip if Q = + 

1.309 

0, 873 

SQZ 

Skip if Q = +0 

1.309 

0. 873 

STA 

Store A 

1 . 800 

1.200 

STQ 

Store Q 

1 . 800 

1.200 

SUB 

Subtract 

1 . 800 

1.200 

SWN 

Skip if Switch not Set 

1.309 

0. 873 

SWS 

Skip if Switch Set 

1. 309 

0.873 

TCA 

Transfer Complement A 

0.900 

0 . 600 

TCB 

Transfer Complement Q+M 

0. 900 

0.600 

TCM 

Transfer Complement M 

0. 900 

0.600 

TCQ 

Transfer Complement Q 

0. 900 

0.600 

TRA 

Transfer A 

0. 900 

0.600 

TRB 

Transfer Q+M 

0. 900 

0.600 

TRM 

Transfer M 

0. 900 

0,600 

TRQ 

Transfer Q 

0. 900 

0.600 

Notes: 

1. Add 0.409 microsecond (1784-1) or 0,273 
microsecond (1784-2) for all storage refer¬ 
ence instructions whose address is relative 
with Q indexing, 

2. Add 0. 900 microsecond (1784-1) or 0.600 
microsecond (1784-2) for each level of 
indirect address. 

3. Subtract 0.490 microsecond (1784-1) or 
0.723 microsecond (1784-2) when the oper¬ 
and is immediate. 

4. Add 0. 900 microsecond (1784-1) or 0.600 
microsecond (1784-2) if storage indexing is 
used. 


19 


Rev H. 



5. Instructions causing protect system 
violations are executed as unprotected 
selected stops, taking 1.227 microseconds 
(1784-1) or 0.818 microsecond (1784-2), 

6. The dynamic MOS memory cells require 
refreshing cycles to maintain the memory 
contents. In the 1784-1, a refresh cycle of 
0.735 microsecond will occur every 48 
microseconds. In the 1784-2, a refresh 
cycle of 0.490 microsecond will occur every 
32 microseconds. 

7. Memory refresh cycles take priority over 
direct storage accesses, which in turn have 
priority over CPU accesses to memory. 

8. Execution times are given for both the 
1784-1, with a memory cycle time of 900 
nanoseconds, and the 1784-2, with a mem¬ 
ory cycle time of 600 nanoseconds. 
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INTERRUPT STATE DEFINITIONS 


Inte rrupt 
state Q 

Value of 
A to exit 
state 0 

Location 
of return 
address^g 

Location of first 
instruction after 
interrupt occurs-j^g 


"oo 

00 

0100 

0101 


Loi 

04 

0104 

0105 


"02 

08 

0108 

0109 


03 

OC 

OlOC 

OlOD 


04 

10 

0110 

0111 


05 

14 

0114 

0115 


06 

18 

0118 

0119 


07 

1C 

one ; 

OllD 


08 

20 

0120 

0121 


09 

24 

0124 

0125 


10 

28 

0128 

0129 


11 

2C 

012C 

012D 


12 

30 

0130 

0131 


13 

34 

0134 

0135 


14 

38 

0138 

0139 


^ 15 

3C 

013C 

013D 


Interrupts in basic computer 

^'^Unterrupts added by 1705 Interrupt Data Channel 
option 
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INPUT/OUTPUT 


AQ CHANNEL PERIPHERAL DEVICE ADDRESSING 

ADDRESSES 
Q Register 





E 

_i 

^ D 


t 1 

CONTINUE BIT | 
CONVERTER ( 

1 ' 

:ODE 

f t t 

1 DIRECTOR 

STATION CODE 


EQUIPMENT NUMBER 


A Register 


15 0 



USED FOR DATA OR MODIFICATION 
OF Q REGISTER 


OPERATIONS 
Director Function 


7 6 5 4 3 2 10 



ASSIGNMENT DEPENDS 
ON PERIPHERAL DEVICE 


STOP MOTION 
START MOTION 


BITS IN A 
REGISTER 


CLEAR CONTROLLER 
CLEAR INTERRUPTS 

DATA INTERRUPT 
REQUEST 

END OF OPERATION 
INTERRUPT REQUEST 

ALARM INTERRUPT REQUEST 
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STATUS RESPONSE 


Director Status 


9876543Z 10 


ASSIGNMENT DEPENDS 
ON PERIPHERAL DEVICE 


PARITY ERROR 


BITS IN A 
REGISTER 


LOST DATA END OF OPERATION 


I 
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1706-A BUFFERED DATA CHANNEL 


ADDRESSES 

15 


W 


BITS IN Q 
REGISTER 


CONVERTER CODE 

EQUIPMENT NUMBER 


DIRECTOR 
STATION CODE 


1 w* 

Computer Instruction j 

1706 

#3 

1706 

#2 

1706 

#1 

Input 

Output 

OC 

07 

02 

^ Direct input 

Direct output 

OD 

08 

03 

Terminate 
buffer: 1706 
current 
address 

Function 

OE 

09 

04 

1706 status 

Buffered output 

OF 

OA 

05 

1706 current 
address 

Buffered input 


=‘=The left digit is binary; the right digit is 
hexadecimal. 


=!”''Terminate buffer operation will cause the 
1706 to remain busy for 10 ^sec. 


OPERATIONS 


Function 

Bit in A Register 


A15 


{ 


= 1 
= 0 


Meaning 

Set condition for "I’s" in 
bits A14 - AOO 

Clear condition for "I's" in 
bits A14 - AOO 


A14 - AOl Not defined 

AOO Enable interrupt on 1706 end 

of operation - 
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STATUS RESPONSE 
1706 Status 


10 9 87654321 0 



DEVICE REPLY 
DEVICE REJECT 
PROGRAM PROTECT FAULT 


END OF OPERATION 


I RevE 
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17n-A/B/l712-A TELETYPEWRITER 


ADDRESSES 


Q Register 

Computer Instruction | 

Output From A 

Input To A. 

0090 

0091 

Write 

Director Function 

Read 

Director Status 


OPERATIONS 


Director Fimction 


15 10 987 543210 



: 




I 

r 

1 

tt 


t 

11 

r 

t 


BITS IN A 
REGISTER 


SELECT READ MODE | 

SELECT WRITE MODE | 

SELECT INTERRUPT ON ALARM 


I CLEAR CONTROLLER 
I CLEAR INTERRUPTS 
DATA INTERRUPT REQUEST 


SELECT INTERRUPTS ON END OF 
OPERATION ( EOT KEY ) 


STATUS RESPONSE 
Director Status 


12 li 10 9 8 7 6 5 4 3 2 I 0 BITS IN A 


MANUAL INTERRUPT I 
MOTOR ON 
READ MODE 

LOST DATA 


t t 

I READY 
BUSY 
INTERRUPT 
DATA 


ALARM END OF OPERATION 






1713-A TELETYPEWRITER 


ADDRESSES 

Same as for 1711/1712 Teletypewriter. 


OPERATIONS 
Director Function 


15 

14 

1312 II 

10 9 

8 

7 6 

5 

4 

3 

2 1 

0 

1 

n 



n 



D 


D 

D 

D 



□ 


t ‘ 

SELECT TAPE-TO-TAPE 
RECEIVE (TTR) MODE 
SELECT TAPE-TO-TAPE 
SEND (TTS) MODE 
SELECT TAPE (T) MODE 
SELECT KEYBOARD-TAPE 
(KT) MODE 

SELECT KEYBOARD (K) MODE 

SELECT READ MODE 
SELECT WRITE MODE 


a A A A A 

CLEAR 

I CONTROLLER 
CLEAR 
INTERRUPT 

DATA INT 
REQUEST 

END OF OPERATION 
INT REQUEST 

ALARM INT REQUEST 
START TAPE MOTION 


STATUS RESPONSE 
Director Status 
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1711-4/5/1713-4/5 TELETYPEWRITER AND 
CDT (CONVERSATIONAL DISPLAY TERMINAL) 


ADDRESSES 

Same as for the 1711/1712 Teletypewriter. 
OPERATIONS 

Same as for the 1711/1712 Teletypewriter with the addi¬ 
tion of bit 10 and bit 13 in the register: 

Bit 10 = Reconnect printer 
Bit 13 = Disconnect printer 

STATUS RESPONSE 

Same as for the 1711/1712 Teletypewriter with the 
following exceptions: 

Bit 0 = Not used; always set to 1 
Bit 7 = Parity error 
Bit 10 = Not used 

1711/1712/1713 CODING 

Control Characters: 


NUL 

EOA 

EOT 

WRU 

BELL 

TAB 

LINE FEED 
VT 

FORM 

RETURN 

TAPE 
X-OFF 
TAPE - 
RUB OUT 


Null (two successive nulls lock keyboard 
and stop tape reader) 

End of Address (cc)=!= 

End of Transmission, shuts off motors 
(cc) 

Who are you? (cc) 

Bell (audible or attention signal) 
Horizontal Tab (FE) 

Line Feed (FE) 

Vertical Tab (FE) 

Form, top of page (FE) 

Carriage Return, does not advance 
paper (FE) 

Tape (no operation) 

Auxiliary off (no operation) 

Not Tape (no operation) 

Delete (punches all levels on paper tape, 
no effect on printer) 


^(cc) Communication Control 
(FE) Format Effector 
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Graphic Characters: 


Column/Row 

Symbol 

Name 

2/0 

SP 

Space (normally non-printing) 

2/1 

j 

Exclamation Point 

2/2 

" 

Quotation Marks (Diaeresis) 

2/3 

# 

Number Sign 

2/4 

$ 

Dollar Sign 

2/5 

% 

Percent 

2/6 

& 

Ampersand 

2/7 

t 

Apostrophe (Closing Single 
Quotation Mark; Acute 

Accent) 

2/8 

( 

Opening Parenthesis 

2/9 

) 

Closing Parenthesis 

2/10 

❖ 

Asterisk 

2/11 

+ 

Plus 

2/12 


Comma (Cedilla) 

2/13 

- 

Hyphen (Minus) 

2/14 


Period (Decimal Point) 

2/15 

/ 

Slant 

3/10 


Colon 

3/11 


Semicolon 

3/12 

< 

Less Than 

3/13 

= 

Equals 

3/14 

> ^ 

Greater Than 

3/15 

? 

Question Mark 

4/0 

@ 

Commercial Art 

5/11 

[ 

Opening Bracket 

5/12 


Grave Accent (Opening) 

Single Quotation Mark) 

5/13 

] 

Closing Bracket 

5/14 

7 


5/15- 

4 - 


7/11 

£ 

=!= Opening Brace 

7/13 

_3 

^ Closing Brace 


See Table page 34 


Optional Braces replace Brackets. Both 
use the same type pallet position in the 
type box. 
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b4 

b3 

b2 

bl 

""---QpLUMN 

0 

0 

0 

0 

0 

0 

NUL 

0 

0 

0 

1 

1 

Note 1 

0 

0 

1 

0 

2 

^:^EOA 

0 

0 

1 

1 

3 


0 

1 

0 

0 

4 

EOT 

0 

1 

0 

1 

5 

*WRU 

0 

1 

1 

0 

6 

^i'RU 

0 

1 

1 

1 

7 

BELL 

1 

0 

0 

0 

8 


1 

0 

0 

1 

9 

TAB 

1 

0 

1 

0 

10 

line feed 

1 

0 

1 

1 

11 

VT 

1 

1 

0 

0 

12 

FORM 

1 

_ 

0 

1 

13 

RETURN 

1 

_L_ 

1 

0 

14 


1 

1 

1 

1 

15 



May be generated from keyboard but does not affect 
printer; it is punched on tape. 

Note 1 Any character left blank does not affect tiie 
• printer but is punched on tape. 
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0 1 
^ 0 


^ Oq 

^ 0 1 



1 

2 

3 

4 

5 

6 

7 


SP 

"■■‘b 

@ 

P 




! 

1 

A 

Q 



*TAPE 


2 

B 

R 



*X-OFF 

# 

3 

C 

S 



»TAPE 

$ 

4 

D 

T 




% 

5 

E 

U 




& 

6 

F 

V 





7 

G 

w 




( 

8 

H 

X 




) 

9 

I 

Y 






J 

z 




+ 


K 

C 


i 



< 

L 

\ 




- 

= 

M 

1 


" J 



> 

N 

f 




/ 





*RUB 

OUT 


The 1711-1, 1712 and 1713-1 use ASCII63 codes. The 1711-2 
and 1713-2 use ASCII68 codes. The following table shows the 
equivalent characters where differences exist for ASCII63 and 
ASCII68. 

*** Optional Braces replace Brackets. Both use the same type pallet 
position in the type box. 


column/row 

ASCII 63 

ASCI168 

2/2 

ff 

Modified to afford multiple 
usage as quotation or di^ess 

2/7 

’ 

Slight tilt affording multiple 
usage as apostrophy or acute 
accent. 

2/12 

t 

Modified to afford multiple 
usage as comma or cedillao 

3/0 

0 

Slinmer zero 

4/15 

0 

Fatter "0" 

5/14 


/s(circumflex) 

5/15 

4* 

— (underline) 





1716-A COUPLING DATA CHANNEL 


ADDRESSES 



W 

E 

S —> -c— D 


I 1 

CONVERTER CODE 

f t t 

1 DIRECTOR 

STATION CODE 


EQUIPMENT NUMBER 


1 

Computer Instruction | 

1716 

#3 

1716 

#2 

1716 

#1 

Input To A 

Output From A 

OB 

06 

01 


Buffered transfer 

OC 

07 

02 

Direct input 

Direct output 

OD 

08 

03=!^* 

Terminate 
buffer 1716 
current 
address 

Function 

OE 

09 

04 

171 6 status 

Buffered output 

OF 

OA 

05 

1716 current 
address 

Buffered input 


left digit is binary; the right digit is 
hexadecimal. 


=i"!'Terminate buffer operation will cause the 
1706 to remain busy for 10 /usee. 


OPERATIONS 

Functions 

Bit in A Register 



A14 

A13 

A12 

All 

AlO 

A09 


Meaning 

Set condition for "l‘s" in bits 
A14 - AOO 


Clear condition for "I's" in 
bits A14-A00 

Flag 4 
Flag 3 
Flag 2 
Flag 1 
Flag 0 
Mask 4 
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Bit in A Register 
AOS 
A07 
A06 
A05 
A04 
AOS 
A02 
AOl 
AOO 


Meaning 
Mask 3 
Mask 2 
Mask 1 
Mask 0 
Not defined 
Reserve flag 
Not defined 
Not defined 

Interrupt on 1716 end of 
operation 


STATUS RESPONSE 
1716 Status 


15 14 13 12 II 10 9 8 7 6 5 4 3 2 10 


m 


t III II 
FLAG 4 I 
FLAG 3 
FLAG 2 
FLAG I 
FLAG 0 
DEVICE REPLY 


t 

READY 
BUSY 

INTERRUPT 
RESERVE FLAG 
END OF OPERATION 
PROGRAM PROTECT FAULT 


DEVICE REJECT 


I 
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1717-1 DATA SET CONTROLLER 


ADDRESSES 


15 M 

10 7 

6 2 

1 0 

W 

E 


Ld 


BITS IN Q 
REGISTER 


W=0 


E=EQUIPMENT DIRECTOR 
NUMBER 


D 

C omputer Instruction | 

Output from A 

Input to A 

00 

Output data 

Input data. 

01 

Function 1 

Status 1 

10 


Status 2 


Director Function 1 


15 14 13 12 IMP 9 8 7 6 5 4 3 2 10 


0 0 0 0 0 0 0 

n 




BITS IN A 
REGISTER 

T ^ 

INITIATE 

MESSAGE 

INHIBIT INTERRUPl 

ENABLE INTERRU; 

ACKNOWLEDGE MESS 
CANCELLED 

PI 

A( 

-3:1 



UN 

Cj 

'ft 

CLEAR ALARM 
ACKNOWLEDGE 
MESSAGE 
RECEIVED 
ENITIATE 

SEND RM 

[ITIATE SEND 
I^NCEL 


ACKNOWLEDGE 
CANCEL RECEIVED 
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Status Word 1 


15 14 13 12 II 10 9 8 7 6 5 4 3 2 


n 


ON-LINE 
SELF-TEST 

BLOCK READY 


BLOCK REQUEST 

END OF ETX BLOCK 


0 0 0 0 0 


BITS IN 
A REGISTER 


T READY 

■ message COMPLETE 


■message CANCELLED 
'cancel RECEIVED 


Status Word 2 


15 14 13 12 IMO 9 8 7 6 5 4 3 2 10 


invalidT 

SENT 

INVALID 

RECEIVED 


0 0 


0 0 0 0 0 0 0 bits IN 
I I _ A REGISTER 

'^DUT-OF-CHARACTER FRAME 
NO ANSWER THREE TIMES 


CRYPTO 

ALARM 


'NACK THREE TIMES 


MONITOR ALARM 


Data Words 


15 8765432!^ 

BITS IN 
A REGISTER 
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1718-A SATELLITE COUPLER 


DIVISION A 


ADDRESSES 

11 9 8 0 

SERIES 

connect instruction 

t 

CONNECT CODE 

To connect division A, the 3000 Series computer 
channel transmits a 12-bit Connect code to the 1718. 
Division A must be connected before a data path is 
established between the computers^and the Connect 
code must match the switch setting on division A. 

Bits 9-11 are the significant bits in the Connect code; 
bits 0-8 are not used. 

OPERATIONS 

Functions 

ti 8 7 0 

~ ~ 3000 SERIES 

FUNCTION CODE 


F 

iL 

Description 

0001 

xxxxxxxx 

Set flags for "I's" in N 

0010 

xxxxxxxx 

Clear flags for "I's" in N 

0100 

xxxxxxxx 

Set Mask register for "I's" in 
N 

1000 

xxxxxxxx 

Clear Mask register for "I's" 
in N 

0000 

00000001 

Select interrupt if other com¬ 
puter is not running 

0000 

00000010 

Clear conditions set up by F = 
0000, N = 00000001 

0000 

00000100 

Select interrupt if other com¬ 
puter reads or writes 

0000 

00001000 

Clear condition set up by F = 
0000, N = 00000100 
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STATUS RESPONSE 


Bit Definition (Bit = "1”) 

11 Not Used 

10 Division B Write 

9 Division B Read 

8 Division B Computer Running 

7 Flag 7 

6 Flag 6 

5 Flag 5 

4 Flag 4 

3 Flag 3 

2 Flag 2 

1 Flag 1 

0 Flag 0 


DIVISION B 


ADDRESSES 


15 II 10 7 6 10 

BITS IN 1700 
Q REGISTER 






w 

E 




t t 

w=0 DIRECTOR 


E= DIVISION B 
EQUIPMENT NUMBER 


D 

1704 Instruction 

pivision Operation 

0 

Output from A 

Write data 

0 

Input to A 

Read data 

1 

Output from A 

Write function code 

1 

Input to A 

Read status 


OPERATIONS 

Functions 

II 8 7 0 

r^n ^ I 


Jrov E 
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F 

N 

Description 

0001 

xxxxxxxx 

Set flags for "l*s" in N 

0010 

xxxxxxxx 

Clear flags for "I's" in N 

0100 

xxxxxxxx 

Set Mask register for "I's" 
in N 

1000 

xxxxxxxx 

Clear Mask register for "I's' 
in N 

0000 

XXXXXXXl 

Clear 

0000 

XXXXXXIX 

Clear interrupt and 8-bit 
Character mode 

0000 

XXXXXIXX 

Data interrupt request 

0000 

XXXXIXXX 

End of operation interrupt 
request 

0000 

XXXIXXXX 

Alarm interrupt request 

0000 

XXIXXXXX 

Start input data transfer 

0000 

XIXXXXXX 

Stop data transfer 

0000 

IXXXXXXX 

Set 8-bit Character mode 


STATUS RESPONSE 


15 14 13 12 li 10 9 8 7 6 5 4 3 2 I 0 


BITS SET IN 
1700 A REGISTER 


t 

7 


FLAG 

FLAG 6 
FLAG 5 


t t 

DIVISION A READ 
DIVISION A WRITE 
INTERRUPT 


FLAG 4 I 
FLAG 3 I 
FLAG 2 
FLAG I 


I DATA 

END OF OPERATION 
DIV A XMSN PARITY ERROR 
DIVISION A COMPUTER RUNNING 
PROTECTED 


FLAG 0 





1721-A/B/C/D/1722-A/B PAPER TAPE READER 

ADDRESSES 


Q Register 

Computer Instruction | 

Output From A 

Input To A 

OOAO 

OOAl 

Director Function 

Read 

Director Status 



OPERATIONS 
Director Function 



15 7 

6 

5 

4 3 

2 1 

0 


n 

D 


1 



□ 


BITS IN A 
REGISTER 


!tt 

STOP MOTION 
START MOTION 

SELECT INTERRUPT ON ALARM 


I ^ 

I CLEAR CONTROLLER 
CLEAR INTERRUPTS 


DATA INTERRUPT REQUEST 


STATUS RESPONSE 
Director Status 


II 10 987654321 0 



n 

n 

B 

n 



BITS IN A 
REGISTER 


POWER ON I 

PAPER MOTION FAILURE j 

EXISTENCE CODE | 

PROTECTED | 
LOST DATA 

ALARM 


READY 
BUSY 
INTERRUPT 
DATA 
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1723-A/B/1724-A/B PAPER TAPE PUNCH 

ADDRESSES 


Q Register 

Computer Instruction | 

Output From A 

Input To A 

OOCO 

OOCl 

Write 

Director Function 

Director Status 


OPERATIONS 
Director Function 


15 76543210 



BITS IN A 
REGISTER 


I h li 

STOP MOTION 
START MOTION 

SELECT INTERRUPT ON ALARM 

DATA INTERRUPT REQUEST 


n 

CLEAR CONTROLLER 
CLEAR INTERRUPTS 


STATUS RESPONSE 
Director Status 

15 12 II 10 98765432 I 0 BITS IN A 



ALARM 






1726 CARD READER CONTROLLER 


ADDRESS 



D 

(Q Bit 00) 

With 

Signal 

Instruction 

Operation 

0 

Read or Write 

Output From A 

Data Transfer 

1 

Write 

Output From A 

Director Function 

1 

Read 

Input To A 

Director Status 


OPERATIONS 
Director Function 


13 |g II 10 9 B 


RELOAD MEMORY 

RELEASE NEGATE HOLLERITH TO ASCII 

NEGATE HOLLERITH TO ASCI I 
GATE CARD 


5 4 3 2 1 0 



□I 


rr 

rr 

n 


I CLEAR CONTROLLER 
CLEAR INTERRUPTS 
DATA INTERRUPT REQUEST 
INTERRUPT ON END OF OPERATION 
INTERRUPT ON ALARM 


STATUS RESPONSE 
Director Status 


15 14 13 12 II 10 9 a I 


END OF FILE 
INPUT TRAY EMPTY 
STACKER FULL OR JAM 

FAIL TO FEED 
SEPARATOR CARD 

BINARY CARD 

ERROR 


READY 
BUSY 

NTERRUPT 
DATA 

END OF OPERATION 
ALARM 
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1728- A/B CARD READER/PUNCH CONTROLLER 

1729- 2 CARD READER CONTROLLER 

ADDRESS 

15 II 10 7 6 5 4 2 10 


W E S 



D 

Q Bits 

00 01 

s 

Q Bits 

05 06 

With 

Signal 

Instruction 

Operation 

0 

0 

1 

0 

Read 

Input To A 

Data Transfer (Reader) 

0 

0 

0 

1 

Write 

Output From A 

Data Transfer (Punch)* 

1 

0 

0 orl 

0 orl 

Write 

Output From A 

Director Function 

1 

0 



Read 

Input To A 

Director Status (Level 1) 

1 

1 



Read 

Input To A 

Director Status (Level 2} 


OPERATIONS 
Director Function 


II 9876543210 



STATUS RESPONSE 
Director Status Level 1 


5 4 3 2 1 0 


CHIP BOX ERROR 
END OF FILE SWITCH 

MOTION FAILURE 

ERROR 

PROTECTED 


READY 
BUSY 

INTERRUPT 
DATA 

END OF OPERATION 
ALARM 


'1=1728 only 
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Director Status Level 2 


II 10 9 


IT 


INTERLOCK 

MANUAL 
PUNCH ERROR 
PRE-READ ERROR 


5 4 3 2 1 0 


HOPPER EMPTY 
STACKER FULL 
FAIL TO FEED . 
READER AREA JAM 
PUNCH AREA JAM* 
STACKER AREA JAM 


'“'1728 only 
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1729-A/B CARD READER 


ADDRESSES 


Q Register 

Computer Instruction | 

Output From A 

Input To A 

OOEO 

OOEl 

Director Function 

Read 

Director Status 



OPERATIONS 
Director Function 




BITS IN A 
REGISTER 


STOP MOTION I 
START MOTION | 

SELECT INTERRUPT ON ALARM 

SELECT INTERRUPT ON 
END OF RECORD 


I CLEAR CONTROLLER 
I CLEAR INTERRUPTS 
DATA INTERRUPT REQUEST 


STATUS RESPONSE 
Director Status: 
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ADDRESS 


1729-3 CARD READER 


15 II 10 7 6 5 4 2 10 

W 

E 

H 


D 


wio 


D 

Q Bits 

S 

Q Bits 

Instruction 

o 

o 

o 

05 06 

Output from A 

Input to A 

0 0 

1 0 

1 1 

o o o 

Director Function 

Data Transfer 
Director Status 1 
Director Status 2 


Data transfers to AOO through All with data read from las' 
column. AOO corresponds to card row 9. 

OPERATIONS 

Director Function 


15 


87654 3210 



FEED REQUEST ' 
ALARM INTERRUPT 
REQUEST 


BITS IN 
A REGISTER 

(CLEAR CONTROLLER 
• CLEAR INTERRUPTS 


END OF OPERATION DATA INTERRUPT REQUEST 
INTERRUPT REQUEST 
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STATUS RESPONSE 


Director Status 1 
15 


10 987654 3210 



PROTECTED' 
LOST DATA I 


BITS IN 
A REGISTER 

"SlEADY 
BUSY 
'INTERRUPT 
DATA 


ALARM' 

END OF OPERATION 


Director Status 2 

Transfers 0000to the A register. 


^Always Inverse of Bit 00 
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1731-A/B MAGNETIC TAPE CONTROLLER 


ADDRESSES 


15 II 

10 7 

6 

2 

1 0 

W 

E 


W'a 

□ 


BITS IN. 
REGISTER 


t 

CONVERTER CODE 


I 

EQUIPMENT 


t 

DIRECTOR 

NUMBER 


Q 


E 

(Bits 10-7 
of Q) 

Equipment 

Number 


E 

(Bits 10-7 
of Q) 

Equipment 

Number 

0000 

0 


1000 

8 

0001 

1 


1001 

9 

0010 

2 


1010 

A 

0011 

3 


1011 

B 

0100 

4 


1100 

C 

0101 

5 


1101 

D 

0110 

6 


1110 

E 

0111 

7 


1111 

F 


D 

Computer Instruction | 

Output From A 

Input To A 

00 

Write 

Read 

01 

Control Function 

Director Status 1 

10 

Unit Select 

Director Status 2 
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OPJERATIONS 
Control Function 


7 6 5 4 3 2. 10 


BITS IN A 
REGISTER 


MOTION CONTROL 


11 

I CLEAR CONTROLLER 
CLEAR INTERRUPT 
DATA INTERRUPT REQUEST 
END OF OPERATION INT REQUEST 
ALARM INTERRUPT REQUEST 



Bits 10-7 

Motion 

of A 

Function 

0001 

Write Motion 

0010 

Read Motion 

0011 

Backspace 

0101 

Write File Mark 

1000 

Rewind Load 

1100 

Rewind Unload 


Unit Select 


12 11 10 9 .7 6 5 4 3 2 




n 

'1 


tl 

'T 1 

II 

' t 

BCD 


BITS IN A 
REGISTER 


UNIT 

SELECT TAPE UNIT 

TAPE UNIT 0 


BINARY 

SELECT 000 BP I 
SELECT 556 BP I 
SELECT 200 BP I 


I 
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STATUS RESPONSE 
Director Status 1 


15 

13 I2ill 

10 

9 8 

7 

6 

5 

4|3 2 1 

0 

W 



□ 



b 

D 

D 






t 

IVE 


CONTROLLER ACTI 

FILE MARK 
LOAD POINT 
END OF TAPE 
PARITY ERROR 
PROTECTED 


BITS IN A 
REGISTER 


t 

READY 
BUSY 

INTERRUPT 
DATA 

END OF OPERATION 
ALARM 


Director Status 2 

15 


WRITE ENABLE 
SEVEN TRACK 


f 

556 BPt 
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1732-A/B MAGNETIC TAPE CONTROLLER 

ADDRESSES 

Same as for the 1731-A/B Magnetic Tape Controller, 
OPERATIONS 

Same as for the 1731-A/B Magnetic Tape Controller, 
with the following differences: 

C ontr ol Function 

Bits 10 - 7 of A Motion Function 


0001 Write motion 

0010 Read motion 

0011 Backspace 

0101 Write file mark/tape mark 

0110 Search file mark/tape mark 

forward 

0111 Search file mark/tape mark 

backward 

1000 Rewind load 

1100 Rewind unload 

Unit Select 

The following additional bits in the A register are used: 

Bit 0 = Character mode 

Bit 6 = Assembly/disassembly 


STATUS RESPONSE 
Director Status 1 

Same as for the 1731-A/B Magnetic Tape Controller 
with the addition of bit 13 at the A register, which 
indicates Fill. 

Directory Status 2 

Same as for the 1731-A/B Magnetic Tape Controller, 
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1732-2 MAGNETIC TAPE CONTROLLER 


ADDRESSES 

Same as for the 1731-A/B Magnetic Tape Controller. 
OPERATIONS 

Same as for 1732-A/B Magnetic Tape Controller with 
the following exception: 


D Field 

Output from A 

Input to A 

11 

Buffered Input/Output 

Current Address 


Unit Select 

Bit 5 of A register = Select 1600 bpi. 

STATUS RESPONSE 
Director Status 1 

Same as for 1732-A/B Magnetic Tape Controller with 
the addition of the following: 

Bit 14 = Storage parity error 
Bit 15 = Protect faull 


Directory Status 2 
15 


9 8 7 6 5 4 


If 


IDENTIFICATION- 
ABORT 

PHASING CODE - 
TRANSPORT 

PHASING CODE 
LOST DATA 
PHASING CODE 
WARNING 


j 1556 bpi 
•boo bpi 
1600 bpi 
SEVEN TRACK 


WRITE ENABLE 


Current Address 

Loads the A register with the address of the next 
word to be transferred. 
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NEW MOTION FUNCTIONS 

The following table shows the time in which a New 
Motion must be initiated to achieve nonstop motion at 
maximum speed after an EOF status/interrupt. 



t (t-msec) 1 

KTT- SPEED 

(Write 

Forward 

Read 

Forward 

Read Reverse 

37. 5 ips 

2. 7 msec 

2. 0 msec 

2. 7 msec 

75 ips 

1. 3 msec 

1,0 msec 

1. 3 msec 

Alternative 
for next 
control 
function 

1. Write 
Motion 

2. Write 
File 
Mark/ 
Tape 
Mark 

1. Read 
Motion 

2. Search 
File 
Mark/ 
Tape 
Mark 

1. Backspace 

2. Search File 
Mark/Tape 
Mark 
Backward 
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1733-1 DISK STORAGE CONTROLLER 


ADDRESS 


15_ II 109 7 6 4 3 _0 

|o 0 0 0 0 |o| |o 0 0 



EQUIPMENT FCN CODE 

NUMBER 
CODE 


BITS IN Q 
REGISTER 


D 

Computer Instruction | 

Output From A 

Input to A 

0000 

Gore to core normal-^ 


1000 

Core to core reverse* 


0001 

Director function 

Controller status 

0010 

Load address A/Q 

File address status 

1010 

Load address DSA 


0011 

Write 

Current word address 
status* 

0100 

Read 


0101 

Compare 


0110 

Checkword check, from 
address in A register 


1110 

Checkword check, from 
current address 

' 

0111 

Write address ■ 

i 



*These functions will be rejected if CDC Special 
Option 60141-1 is not installed. 
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OPERATIONS 


Core to Gore Normal or Core to Core Reverse 


BITS IN A 
REGISTER 


Director Function 



Load Address A/Q, Load Address DSA, Write 
Address, or File Address Status 


15 


8 7 43 0 


CYLINDER 


HEAD 


SECTOR 


*Bit 15 is used when 65K memory is available. 
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Write, Read, or Compare 



Checkword Check, From Address in A Register or 
Checkword Check, From Current Address 



NOT USED 

(CHECKS ALL SECTORS) 


Controller Status 




*Bit 15 is used when 65K memory is available. 
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1733-2 CARTRIDGE DISK DRIVE CONTROLLER 


ADDRESS 


15 II 

10 ^ 

6 3 

2 0 

00000 

E 

0000 



W I s I 


BITS IN Q 
REGISTER 


EQUIPMENT FUNCTION 

NUMBER CODE 



Computer Instruction 

D 

Output From A 

Input To A 

000 

Load Buffer 

Clear Controller 

001 

Director Function 

Director Status 

010 

Load Address 

Cylinder Address Status 

on 

Write 

Current Word Address 
Status 

100 

Read 

Checkword Status 

101 

Compare 

Drive Cylinder Status 

no 

Checkword Check 


111 

Write Address 



OPERATIONS 
Load Buffer 


15 ___ 0 

IBUFFER LENGTH 


BITS IN A 
REGISTER 
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Director Function 


II 10 987654 3210 


UNIT SELECT CODE 

UNIT SELECT 1 
UNIT DESELECT 


NO 

NO 


BITS IN 
A REGISTER 


LEAR INTERRUPT 
NOT READY/ 

Inot busy 

INTERRUPT 


jEND OF OPERATION 
INTERRUPT 


alarm INTERRUPT 


Director Status 

15 14 13 12 II 10 9 I 


7 6 5 4 3 2 1 


EW T 


DRIVE SEE 
ERROR 

STORAGE PRO¬ 
TECT FAULT 
STORAGE PARITY 
ERROR 

SINGLE DENSITY 
CONTROLLER SEEK 
ERROR 

ADDRESS ERROR 

LOST DATA 
CHECKWORD ERROR' 


BITS IN 
A REGISTER 


I READY 
BUSY 

Interrupt 

ON CYLINDER 
•end of OPERATION 

'AJ^ARM 
NO COMPARE 
'PROTECTED 


Load Address Function, Cylinder Address Status 
15 7 6 5 4 


BITS IN 
A REGISTER 


I DISK 1 

[surface J 
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Write, Read, Compare 
* 15 14 


0 


BITS IN 
A REGISTER 


Current Word Address Status 


BITS IN 
A REGISTER 


CORE STORAGE ADDRESS 


Checkword Status 


15 14 13 12 II _0 

I I I I I CHECKWORD 


BITS IN 
A REGISTER 


Drive Cylinder Status 


DRIVE CYLIN 
PER ADDRESS . 

SEEK ERROR/SEEK t ff 
COMPLETE 3 ' I 

SEEK ERROR/SEEK COMPLETE 2 


BITS IN 
A REGISTER 


SEEK ERROR/SEEK COMPLETE 1 


SEEK ERROR/SEEK COMPLETE 0 


Checkword Check, Write Address Functions 


15 


7 6 5 4 0 



BITS IN 
A REGISTER 


Bit 15 is used only with 65K mode. 
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1735-A PAGE READER CONTROLLER 




D 

(Q Bits 02-00) 

INSTRUCTION 

OPERATION 

000 

Input To A 

Data Input Mode 

001 

Output From A 

Operating Mode 

001 

Input To A 

Equipment Status Mode 

010 

Output From A 

Data Mode 

010 

Input To A 

Mirror Status Mode 

Oil 

Output Prom A 

Positioning Mode 

100 

Output From A 

Mechanical Action Mode 

101 

Output From A 

Initiate Read Mode 



OPERATIONS 
Operating Mode (D = 1) 
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Data Mode (D = 2) 


i2 II 10 98 7654 32 I 0 


ASSEMBLY MODE | 
MANUAL INTERRUPT REQUEST 


I CLEAR CONTROLLER 
CLEAR INTERRUPTS 


DATA INTERRUPT REQUEST 


END OF OPERATION 


Positioning Mode (D = 3) 


15 14 13 12 II 10 9 8 7 6 5 4 3 2 10 


POSITION MIRROR 
REVERSE 


POSITION MIRROR 
FORWARD 


.7 6 5 4 3 2 1 0/ 


PAGE ADVANCE SMALL STEP ADVANCE COUNTBITS 


ENABLE PAGE ADVANCE 


Mechanical Mode (D = 4) 


MECHANICAL ACTION CODE 


I CLEAR INTERRUPT 
END OF OPERATION 
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Initiate Read Mode (D = 5) 


15 14 13 12 II 10 9 B 7 6 5 4 3 2 I 0 



n 

n 

n 

III 

III 

II 

1 

1 

II 

n 

1 

i 

i 

i 



TERMINAL MIRROR COORINATE 


STATUS RESPONSE 
Director Status 1 


15 14 13 12 II 10 9 a 7 6 5 


MECHANICAL COUNTER BUSY 
MIRROR FAR REVERSE 
MIRROR FAR FORWARD 
END OF FILE 
LINE LOCATION FAILURE' 

REJECT 

SERVO ENABLE 


I READY 
BUSY 

SYSTEM INTERRUPT 
DATA READY 
END OF OPERATION 
ALARM 
LOST DATA 
PROTECTED 
manual INTERRUPT 


Director Status 2 



CURRENT MIRROR COORDINATE 
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T738-A/B DISK PACK CONTROLLER 


ADDRESSES 


15 II 10 7 6 3 2 0 


00000 

E 

0000 

D 


_1_ I I _ I REGISTER 

t 1 

EQUIPMENT NUMBER FUNCTION CODE 



Computer Instruction j 

D 

Output From A 

Input To A 

001 

Director Function 

Director Status 

010 

Load Address 

Address Register Status 

Oil 

Write 


100 

Read 


101 

Compare 


110 

Checkword Check 


111 

Write Address 



OPERATIONS 
Director Function 


10 9876 54 32 10 



n 

r 

[ 

W/. 

n 

I 


1 

UNIT 1 

f! 

1 


I 

11 




SELECT CODE 
UNIT SELECT 

RELEASE 


BITS IN A 
REGISTER 


CLEAR INTERRUPT 
READY a NOT BUSY INTERRUPT 
END OF OPERATION INTERRUPT 
ALARM INTERRUPT 


Load Address , Checkword Cheeky Write Address 
or Address Register Status 


15 


8 7 4 3 


0 


CYLINDER 


HEAD 


SECTOR 


BITS IN A 
REGISTER 
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Write, Read,or Compare 


BITS IN A 
REGISTER 


STATUS RESPONSE 
Director Status 


15 

14 13 

12 II 

10 9 

8 

7 

6 

5 4 

3 

2 1 

0 

i 

r 


n 




D 

n 

D 



D 

n 


□ 


PROTECT FAULT 
STORAGE PARITY ERROR 
DEFECTIVE TRACK 
ADDRESS ERROR 
SEEK ERROR 
LOST DATA 
CHECKWORD ERROR 


I I 

READY 
BUSY 

INTERRUPT 
ON CYLINDER 
END OF OPERATION 
ALARM 
NO COMPARE 


PROTECTED 


Address Register Status 


BITS IN A 
REGISTER 
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1739 CARTRIDGE DISK DRIVE CONTROLLER 


ADDRESS 



EQUIPMENT FUNCTION 

NUMBER CODE 




Computer Instruction 

D 

Output From A 

Input To A 

000 

Load Buffer 

Clear Controller 

001 

Director Function 

Director Status 

010 

Load Address 

Cylinder Address Status 

Oil 

Write 

' Current Word Address 
Status 

100 

Read 

Checkword Status 

101 

110 

111 

Compare 

Checkword Check 
Write Address 

Drive Cylinder Status 


OPERATIONS 
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Write Address, Cylinder Address Status 
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Director Function 

15 5 4 3 2 10 

NOT USED 
CLEAR INTERRUPT 
NEXT READY AND NOT 
BUSY INTERRUPT 

END OF OPERATION 
INTERRUPT 

ALARM INTERRUPT 

Load Address 


15 8 7 6 5 4 0 



(SURFACE) 

Write, Read, Compare 



Drive Cylinder Status 



'i^Used for 65K memory, 
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1740 LINE PRINTER CONTROLLER 


ADDRESS 



(Q BITS 01-00) 

INSTRUCTION 

OPERATION 

00 

Output From A 

Data Transfer 

01 

Output From A 

Director Function 1 

11 

Output From A 

Director Function 2 

11 

Input To A 

Director Status 


OPERATIONS 
Director Function 1 


5 4 3 2 1 0 


INTERRUPT ON END OF OPERATION 



□ 

I 

I 

n 


t 

INTERRUPT ON ALARM 


UT 

CLEAR PRINTER 


CLEAR INTERRUPT 
NTERRUPT ON DATA 


Director Function 2 



STATUS RESPONSE 
Director Status 
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STATUS RESPONSE 
Director Status 
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1742-30/120 LINE PRINTER 


ADDRESS 


15 II 

10 7 

6 1 

0 

W , 

E 


0 


D 

1 Instruction 

QBIT 0 

Input to A 

Output from A 

0 

Illegal 

Data Transfer 

1 

Director Status 

Director Function 


OPERATIONS 


Director Function 

15 14 13 12 M 10 9 8 7 6 5 4 3 2 10 


PRINT 

INTERRUPT ON ALARM 

INTERRUPTION ON END I 
OF OPERATION 


M 


BITS IN 
A REGISTER 


CLEAR 
PRINTER 
CLEAR 
INTERRUPT 

'INTERRUPT 
ON DATA 


Director Status 

15 14 13 12 II 10 9 8 7 6 5 4 3 2 10 


BITS IN 
A REGISTER 


LOAD IMAGE I 
PROTECTED 
ERROR 
ALARM 


READY 
'BUSY 
INTERRUPT 
'DATA 


END OF OPERATION i 
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Data Transfer 


15 0 7 0 

BITS IN 
A REGISTER 


IGNORED 


CHARACTER 


FORMAT CONTROL CHARACTER 


The first character of each line is defined as the 
control character and is not printed. 

CONTROL CHARACTER FUNCTIONS 


Function 

Bits in A Register 

AOS 

A04 

AO 3 

A02 

AOl 

AOO 

Suppress Space 

0 

X 

X 

X 

0 

0 

Single Space 

0 

X 

X 

X 

0 

1 

Double Space 

0 

X 

X 

X 

1 

0 

Triple Space 

0 

X 

X 

X 

1 

1 

Vertical Format Control 







Channel 1 

1 

X 

0 

0 

0 

0 

Channel 2 

1 

X 

0 

0 

0 

1 

Channel 3 

1 

X 

0 

0 

1 

0 

Channel 4 

1 

X 

0 

0 

1 

1 

Channel 5 

1 

X 

0 

1 

0 

0 

Channel 6 

1 

X 

0 

1 

0 

1 

Channel 7 

1 

X 

0 

1 

1 

0 

Channel 8 

1 

X 

0 

1 

1 

1 

Channel 9 

1 

X 

1 

0 

0 

0 

Channel 10 

1 

X 

1 

0 

0 

1 

Channel 11 

1 

X 

1 

0 

1 

0 

Channel 12 

1 

X 

1 

0 

1 

1 



1 

X 

1 

1 

0 

0 

Illegal as vertical 


1 

X 

1 

.1 , 

0 

1 

format controls 


1 

X 

1 

r 

1 

0 



1 

X 

1 

1 

1 

1 


Note: When an illegal vertical control, is issued, the 
character is decoded as if AOS were set to 0. 
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1777-1/1777—2 PAPER TAPE STATION 


ADDRESS 


15 11 10 76 43 10 



S - 010 Paper Tape Reader 
S = 100 Paper Tape Punch 



Computer Instructions 

D 

Output from A 

Input to A 

0 

Write 

Read 

1 

Function 

Status 


OPERATIONS 


Director Function 


7 6 5 4 3 2 10 



STOP MOTION' 
START MOTION 

ALARM INTERRUPT REQUEST 


t CLEAR 
CONTROLLER 

CLEAR INTERRUPT 


DATA INTERRUPT 
REQUEST 
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STATUS RESPONSE 


Director Status 

If the S field is set to 010, the following is the status 
for the paper tape reader: 


15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 



POWER ON 


t: 


.EADY 


PAPER MOTION' 
FAILURE 

READER NONEXISTENT 


'busy 

INTERRUPT 


PROTECTED 
LOST DATA 


'DATA 

ALARM 


If the S field is set to 100, the following is the status 
for the paper tape punch: 


15 14 13 12 li 10 9 8 7 6 5 4 3 2 10 
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1779 CHARACTER HANDLING 




This feature is available on the 1774 only. It provides 
Character Addressing of memory on Load A and Store 
A instructions from the lower character position of the 
A register to the lower or upper character position of 
the Memory Location. 

Enable Character Addressing (ECA) = 0580 
Disable Character Addressing (DCA) = 05C0 


Bit 0 of the i register controls which character is 
selected, it is called the Character Designation Bit 
(CDB). 


Load A (LDA) 
CDB = 0 


CDB = 1 


15 87 0 

(CHAR 0 I CHAR Tl Memory Location 


] A Register 



fCHAR 0 

CHAR 1 



L. 1 J 


15 


87 


Memory Location 
A Register 


Store A (STA) 
CDB = 0 



15 87 0 


[CHAR 0 

"1 

CHAR 1 1 


r _I. ■ 

15 

87 0 

15 

87 0 

ICHAR 0 

□ 

[CHAR 1 1 

> 

f t 

r". 

_1 


Memory Location 
A Register 

Memory Location 
A Register 
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BINARY-DECIMAL-HEXADECIMAL 

RELATIONSHIPS 
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